This study was conducted at Sakha Agricultural Research Station, kafr El_Shiekh, Egypt during 2013 and 2014 growing summer season to determine the effects of three planting dates on seed yield and seed quality of ten soybean genotypes. The planting dates starting from mid-May at 15 days intervals. The soybean genotypes included Giza 22, Giza 35, Giza 111, and Crawford (four commercial soybean cultivars), H 30, H 32, H 2 L 12 , and DR101(promising lines) and two introductions (Toano and Holladay). The obtained results of the combined data showed that delaying from mid-May to mid-June significantly decreased numbers of days to flowering and maturity from 40.4 and 133.91days, respectively to 34.3 and 122.2 days, and shortened the reproductive growth stage from 93.9 to 88.0 days, along with reducing weight of 100 seeds from 15.92 to 12.39g, and seed yield per feddan from 1.613 to 1.053 ton/fed -1 . On contrary, seed protein content and seed germination were increased from 33.23 and 69.5% to 39.09 and 89.67%, respectively, while oil content was decreased by delaying planting from 23.06 to 19.18%. The soybean genotypes varied in all studied traits, that DR 101 was the latest in flowering and maturity (51.3 and 150.3 days, respectively) and produced the highest 100-seed weight (17.2g), while H30 was the earliest in maturity (115.00 days) and the lowest in 100-seed weight (12.14g). The commercial cultivar Giza 111 produced the highest seed yield (1.625t/fed.). Data showed also that Toano was the best in seed germination over all planting dates with 90.22% as an average, whereas H32 was the bad in seed germination (60.22%). It could be concluded that, Giza 111, Toano and DR 101 could produce acceptable seeds with more than 80% germination when planted during the first half of June, while the earlier genotypes H30, H32, and Giza 35 must be planted around mid-June to produce seeds with acceptable viability.
INTRODUCTION
Soybean (Glycine max L. Merr) is usually referred to as a short day plant; however, there is a broad range of soybean responses to photoperiod due to the genetic constitution of grown cultivars. The day length is an important determinate for flowering and maturity dates and its greatly affected by planting date. Day length strongly influences the morphology of the soybean plant, and its agronomic characters including seed yield. Soybean seed yield is determined by the interaction of the genetic yield potential and the environmental conditions.
Optimum planting dates are usually those that result in prompt emergence and longest vegetative period for adapted cultivars. The reproductive period is often longer with earlier planting dates and shorter with later ones than those of the optimal period (Garcia, 1994) . Compared to earlier planting, delayed planting date decreased yield potential. The yield loss from delayed planting is commonly due to decreases of vegetative and reproductive growth stages (Pedersen and Lauer, 2003; and 2004 Bastidas et al., 2008; De Bruin and Pedersen, 2008; and Salmeróna et al., 2016) . Yield reduction in late-planted, soybeans has been attributed to the lack of sufficient vegetative and reproductive growth (Ball et al., 2000 and Heatherly, 2005) . Seed yield is greater from earlier planted soybeans due to longer duration of vegetative and reproductive growth stages (Chen and Wiatrak, 2010) . Additionally, soybean seed yield is correlated with length of flowering, pod set (Egli and Bruening, 2000) , and seed filling periods (Andrade, 1995) . Earlier planting can potentially intercept greater amounts of solar radiation due to a longer growing season.
Early planting increased economic return ha -1 (Jason and Palle, 2008, David et al., 2016; and Salmeróna et al., 2016) , and provide higher 100-seed weight, and higher seed yields than late planting (Kandil et al., 2013; and Scott et al., 2013) . Soybean cultivars are different in their response to the day length, which is the primary environmental variable triggering change in length of vegetative period (Valéria et al., 2002; and Jeffery et al., 1996) .
The important variable to consider when identifying the optimum planting date is the maturity group of the soybean cultivars (Salmeron et al., 2014; and Salmeróna et al., 2016) . Chen and Wiatrak (2010) found that the yield maximizing planting date was mid-May for MG IV and early-May to mid-June for MG V in South Carolina. Salmeron et al. (2014) recently analyzed two years of data from 10 locations in the Mid-South to determine the relationship between MGs and planting date. He found that, when soybeans were planted at the late planting date (May through June), yields decreased by 7% for MG III, 12% for MG IV, 18% MG V, and 11% for MG VI relative to the early planting dates (March through April) . Generally, soybean yields were maximized for MG III through V (i.e., earlier MGs) when planted in April and yield were maximized for MGs V through VII (later MGs) in May and June for the southern United States (Egli and Cornelius, 2009 ).
Planting date not only influences the seed yield, but also the quality of soybean seeds such as germination, oil, and protein contents. Germination of soybean seed is influenced by the cultivars and their sowing date. The late sowing date produced seeds with high germination and vigor for all cultivars (Amir et al., 2007; Rahman et al, 2013) . Planting dates change the seed composition by changing the content of oil (Muhammad et al., 2009) , and protein (Kumar et al., 2006) . Tremblay et al., 2006; Kumar et al., 2006; and El-Borai et al., 2006 found that oil content decreased with delayed planting dates and temperature is thought to be related with this response. Delaying planting date usually results in higher seed protein content (kane et al., 1997) , although Bastidas et al. (2008) reported an inconsistent effect of planting date on protein content. Oil and protein contents can change according to cultivar (Bastidas et al., 2008) , but environmental conditions seem to have the greatest effect.
In Egypt soybean is planted over a relatively longer period of time extending from mid-April to mid-June depending on the time of cleaning the field from the preceding crop El-Borai et al., (2006) . Consequently, the objective of this study was to evaluate the influence of different planting dates on seed yield; germination and seed quality of ten soybean genotypes.
MATERIALS AND METHODS
A field experiment was conducted during 2013 and 2014 summer seasons at the experimental farm of Sakha Agricultural Research Station, kafr El_Shiekh, Egypt, to study the influence of three planting dates (started from mid-May with 15 days intervals) on seed yield and seed quality of ten soybean genotypes. The studied soybean genotypes were Giza 22, Giza 35, Giza 111, and Crawford (commercial cultivars), H 30, H 32, H2 L12, and DR101(promising lines) beside two introductions (Toano, and Holladay). The first eight genotypes belong to indeterminate growth type of soybean varieties, while, the last two genotypes (introductions) belong to determinate growth type.
These soybean genotypes represent different maturity groups according to the American classification, i.e. Giza 35, and H30 (Maturity group III), Giza 22, Giza 111, Crawford, H32, and H2 L12 (Maturity group IV), and the others are Maturity group V. The experimental design was split plot with three replications. The planting dates were allotted to main plots and genotypes to sub plots. Each sub plot consisted of six ridges, 4 m long and 0.70 m apart. Seeds of all genotypes were inoculated with specific rhizobia before planting, and the other agricultural practices were applied as recommended. At harvest, data were recorded on number of days from planting to 50% flowering (flowering date), number of days to 95% maturity (maturity date), while reproductive growth stage was calculated as a difference between maturity date and flowering date (maturity date -flowering date), for each genotype in each planting date. Seed yield was determined from the central four ridges of each plot in kilograms and transformed to ton/fed. Also, a seed sample of 50gm from each sub-plot was taken to determine 100-seed weight, standard germination, oil content and protein content. All seed properties were carried out at Sakha Seed Technology Research Section as follow:
Laboratory experiment:
Standard germination test was carried out according to the international rules of testing (ISTA, 1999) . The germination percentage was conducted on four replicates of 50 seeds for each seed sample using folded paper towels at 29 o C and germination counts for normal seedlings were done after seven days. The electrical conductivity (EC) of leaches from four replicates of 50 seeds weighted and soaked in 250 ml of distilled water for 24 h, was measured in µ-mhos using conductivity meter, according to the international rules (ISTA, 1999) . Seed protein and oil contents (%) were determined according to procedures outlined in AOAC, 1990 .
Statistical analysis:
All data collected were subjected to statistical analysis of variance as described by Snedecor and Cochran (1967) . The mean values were compared according to Duncan's Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION
Data presented in Table 1 show clearly that planting date significantly affected all studied traits. Delaying planting date from mid-May to mid-June significantly shortened the maturity duration as well as the vegetative and reproductive growth stages.
Flowering and maturity dates along with the length of reproductive growth stage were significantly decreased due to delaying soybean planting date over 2013 and 2014 seasons. The highest mean numbers of days to flowering and maturity (40.4 and 133.9 days) were recorded in the early planting date (May, 15),comparing with 34.3 and 122.2 days for the late planting date (June,15) over both seasons (combined data). Also, the length of reproductive growth stage was significantly decreased from 93.9 days in the early planting date to 88.0 days in the late planting date over both seasons (Table, 1) .
Concerning studied soybean genotypes, combined data in table 1 showed that, DR 101 was the latest genotype in flowering and maturity over all planting dates and recorded 51.3 and 150.3 day, respectively with the longest reproductive growth stage (99.3 days) over both seasons. Although, Giza 35 was the earliest in flowering (28 days), H30 was the earliest genotype in maturity (115.0 days) beside the shortest reproductive growth stage (84.5 days) over seasons. It was noticed also that Holladay and Toano followed DR 101 in flowering and maturity dates with slight difference, while the values of reproductive growth stage of DR 101, Holladay, Toano, and Giza 111 (99.3, 95.3, 93.0 and 91.4 days) were not significantly different over both seasons.
Data in Table 1 showed that, 100-seed weight was influenced by planting date, and significantly affected in the combined analysis. The heaviest 100 seed-weight (15.52g) was produced in the early planting date (May, 15) compared with 12.39g at the late planting date (June, 15) in the combined analysis. Studied soybean genotypes were significantly different in 100-seed weight over both seasons, whereas, DR 101 genotype had the highest 100-seed weight (17.20g) over all planting dates in the combined analysis, followed by Toano and Holladay (16.02 and 15.99g, respectively) in the combined analysis, while H 30 and H 32 recorded the lowest values of 100 seed-weight (12.68 and 12.77g, respectively) in the combined analysis. Data showed that, seed yield per fed. was significantly influenced by planting date in the combined analysis, as presented in Table 1 . Over all studied soybean genotypes, the highest seed yield was obtained from plants seeded on middle May. Seed yield was declined rapidly when planting date was delayed beyond the middle of June. The highest of seed yield (1.613 ton fed -1 ) was obtained from early planting date (May, 15) compared with 1.036t/fed. at the late planting date over 2013 and 2014 seasons (combined analysis). The studied soybean genotypes differed in their seed yield per feddan that, Giza 111 cultivar had the highest seed yield (1.629 ton fed -1 ) over the different planting dates in the combined analysis, followed by H2 L12 and Giza 22 (1.558 and 1.414 ton fed -1 , respectively) in the combined analysis, while H 32 had the lowest of seed yield (1.153 ton fed -1 ), over both seasons in the combined analysis.
The length of soybean reproductive growth stage was significantly affected by the interaction of planting dates and soybean genotypes as shown in table 2. The length of the reproductive growth stage of Giza 111 and H32 was the highest (96.8 and 94.2 days, respectively) in the medium planting date (June, 1) over the two growing seasons (combined data). Also, the reproductive growth stages of H30, H2 L12, Giza 22, Toano, Holladay and DR 101 were not significantly different among the early and medium planting dates (May, 15 and June,1) over both seasons. In general, the reproductive growth stage of most studied soybean genotypes were significantly shorter in the late planting date (June, 15) over 2013 and 2014 seasons (combined data).
The seed yield per feddan of all soybean genotypes was significantly higher in the early planting date (May, 15) , and significantly decreased with delaying planting date to the onset of June over both seasons (table 2) .
The previous results support the hypothesis that soybean yield would increase at the early planting date, which was mainly driven by increased 100-seed weight. Early planting dates allowed the vegetative and reproductive periods to start earlier, and to be longer than late planting dates which contribute to increased seed yields according to (Wilcox and Frankenberger, 1987; Cooper, 2003; De Bruin and Pedersen, 2008; Elgi and Cornelius, 2009, and Kandil et al., 2013) ; they add also that, the point of rapid decline in soybean yield begins on May 30 th in the Midwest.
The percentage of seed germination showed highly significant response to planting date and differed among soybean genotypes. The percentage of seed germination over all planting dates and soybean genotypes was greater in 2013 season than 2014. Delaying planting date from mid-May to mid-June significantly increased the percentage of seed germination over all studied soybean genotypes from 69.50 to 89.67 %, in combined analysis as presented in Table 3 . Data indicated that E.C. and germination percent of soybean seed were significantly affected by the different planting dates; that delaying soybean planting date significantly decreased seed E.C. mm, while germination percent was significantly increased over both seasons (combined data).
In this aspect, Green et al. (1965) concluded that soybean seed obtained from later sowing dates, which reached maturity after hot dry weather had ended, generally exhibited higher germination and field emergence than that matured during hot dry weather. The studied soybean genotypes differed significantly in the percentage of seed germination, which Toano recorded the highest value (90.22%) overall genotypes, followed by Giza 111 (83.56%) in the combined analysis, while H 32 gave the lowest value (60.22%) of this trait over the different planting dates in the combined analysis. On the other hand, data in Table3 show that, Toano recorded the lowest value of E.C. than other genotypes, while H 32 recorded the highest value of this trait across the different planting dates Data in table 4 show that, soybean seed viability expressed as percentage of seed germination and E.C. values were significantly affected by the interaction of planting dates and soybean genotypes over both seasons. The highest germination percentage (96.0) was recorded by Toano in the late planting date (June, 15), while the lowest values (45.33%) was recorded by H32 in the early planting date (May, 15) . This wide variation could be attributed to the difference in maturity duration of both genotypes, that Toano is a determinate growth type and belong to maturity V, while H32 is classified as an early maturity group IV genotype. Among all studied genotypes Giza 111, Toano and DR 101 produced viable seeds (more than 80%germination) when planted took place during the first half of June over both seasons. It was noticed also that, all studied genotypes except Toano produced seeds poor germination in the early planting date, and the earlier genotypes H30, Giza 35, and H32 produced viable seeds (more than 80% germination) when planted in June, 15 over both seasons. These results demonstrated that there was a direct relationship between the varietal differences in seed viability expressed as a percentage of germination and the number of days to maturity for each genotype. It was obvious that the seeds of the long-duration genotypes were more viable than of the short-duration genotypes. Our results agree favorably with other researchers, who found an increase in seed germination as planting is delayed (Green et al. 1965; Tekrony et al., 1984; Avila et al., 2003; El-Borai et al., 2006; Kandil et al., 2013; and Rahman et al., 2013) .
Data presented in Table 3 indicated that oil and protein contents of soybean seed were significantly affected by the different planting dates; delaying soybean planting date had significantly decreased seed oil content from 23.06 to 19.18%, while protein content was significantly increased from 33.23 to 39.09%. This result could be explained by the conclusion of Burton (1985) that oil and protein contents of soybean are negatively correlated. The more viable seeds were significantly higher in protein in both seasons.
Seed composition response to planting date differed among genotypes. Average oil content was 20.83% and ranged from 19.52 to 22.95% in 2013. The mean oil content was 20.91% and ranged from 19.16 to 23.16 % in 2014 Table 3 . Soybean oil content was generally highest at the first planting date in both seasons and decreased as planting was delayed. In both seasons oil content of Toano determinate genotype responded more to planting date and had the highest oil content (22.50%) over all genotypes followed by Holladay as presented in Table 3 . By comparison, H32, and Crawford consistently had the lowest oil contents and were relatively insensitive to planting date. Data presented in Table 4 show clearly that In the combined analysis, Toano had high oil contents across the different planting dates, whereas; Crawford, and Giza 22 indeterminate genotypes had high oil contents at the first planting date and significant decreased in the second and third planting dates, with no significant difference in oil contents among both planting dates. Across planting dates and genotypes oil content was greater in 2014 than 2013.
In 2013 the mean protein content increased from 33.23 to 39.09% due to delaying planting date, whereas in 2014 the mean protein content increased from 33.06 to 39.74% as presented in Table 3 ., Holladay and Giza 22 had the highest protein content (39.77 and 38.32%), respectively; while H 32 had the lowest protein content (33.35%). Data presented in Table 4 show clearly that protein content of most studied soybean genotypes was significantly increased with delaying planting date except H32, Giza 35, Toano, and DR 101, which showed slight increases in this trait with delaying planting date
Our results agree favorably with other researchers, who show a decrease in oil content and a general increase in protein content as planting is delayed (Bastidas et al., 2008; Kane et al., 1997; and Robinson et al., 2009) . They indicated that the differences in the environment, mainly temperature, cause changes in seed composition.
